Desensitization of the fMLP-induced NADPH-oxidase response in human neutrophils is lacking in okadaic acid-treated cells.
The chemoattractant N-formyl-methionyl-leucyl-phenylalanine (fMLP) interacts with neutrophils, generating signals that induce activation of the superoxide anion/hydrogen peroxide-producing NADPH-oxidase. Low temperature binding of fMLP to its neutrophil surface receptors is associated with a desensitization of the cells with respect to activation of the oxidase. Other stimuli can still activate the oxidase (in fact even induce a primed response), indicating that the observed phenomenon is stimulus specific and could not be accounted for by an effect on the oxidase itself. Furthermore, no desensitization is obtained in the presence of cytochalasin B, suggesting that the cytoskeleton is involved in the process leading to desensitization. Okadaic acid is a toxin produced by dinoflagellates and exerts its effects by an inhibition of cellular phosphatases. To investigate the role of phosphorylation/dephosphorylation events in the desensitization process we used okadaic acid as a scientific tool. We show that neutrophils treated with okadaic acid are primed with respect to the fMLP-induced production of superoxide anion, and that no desensitization is obtained in toxin-treated cells. Because the recovery of ligand-receptor complexes in a Triton X-100-insoluble fraction is very low in the cells treated with okadaic acid, we suggest that protein dephosphorylation is required to obtain binding to the cytoskeleton of occupied fMLP receptors; binding of the occupied receptors to the cell cytoskeleton being the mechanism behind desensitization.